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Abstract

The U.S. Geological Survey, in cooperation with the City of Sioux Falls, South Dakota, began devel-
�R�S�L�Q�J���D���J�U�R�X�Q�G�Z�D�W�H�U���À���R�Z���P�R�G�H�O���R�I���W�K�H���%�L�J���6�L�R�X�[���D�T�X�L�I�H�U���L�Q�������������W�K�D�W���Z�L�O�O���H�Q�D�E�O�H���W�K�H���&�L�W�\���W�R���P�D�N�H���P�R�U�H��
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Figure 1. The study area, Sioux Falls Regional Airport, cross section A–A’, airborne electromagnetic delineated cross sections, 
direct current resistivity transects, and South Dakota Department of Environmental and Natural Resources wells, South Dakota.
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VERTICAL EXAGGERATION �u13

EXPLANATION

Airborne electromagnetic delineation of the
bottom of the Big Sioux aquifer
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Figure 2. Example of relating resistivity to lithology of well (well number R3–38–89) within 25 meters of a resistivity profile, Big Sioux aquifer, South Dakota.
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Airborne Electromagnetic Methods
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such as soils and rocks, have an intrinsic resistivity that controls the relation between the current density 
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any direction, create variations in the resistivity and, thus, the resulting induced current and the electric 
potential distribution.

�7�Z�R���W�\�S�H�V���R�I���$�(�0���P�H�W�K�R�G�V���D�U�H���X�V�H�G���W�R���P�H�D�V�X�U�H���W�K�H���V�H�F�R�Q�G�D�U�\�����H�G�G�\�����F�X�U�U�H�Q�W�V���L�Q�G�X�F�H�G���E�\���W�K�H���W�U�D�Q�V��
�P�L�W�W�H�G���U�D�G�L�R���I�U�H�T�X�H�Q�F�\���V�L�J�Q�D�O�V�����2�Q�H���L�V���W�K�H���I�U�H�T�X�H�Q�F�\���G�R�P�D�L�Q���P�H�W�K�R�G�����L�Q���Z�K�L�F�K���W�K�H���V�L�J�Q�D�O���L�V���D���F�R�Q�W�L�Q�X�R�X�V��
�V�L�Q�X�V�R�L�G�D�O���Z�D�Y�H���D�Q�G���P�H�D�V�X�U�H�P�H�Q�W�V���D�U�H���W�D�N�H�Q���D�W���W�K�H���V�D�P�H���I�U�H�T�X�H�Q�F�\���R�I���W�K�H���R�U�L�J�L�Q�D�O���V�L�J�Q�D�O�����$�E�U�D�K�D�P���D�Q�G��
�R�W�K�H�U�V�����������������%�D�O�O���D�Q�G���R�W�K�H�U�V�������������������7�K�H���V�H�F�R�Q�G���P�H�W�K�R�G���L�V���W�K�H���W�L�P�H���G�R�P�D�L�Q���P�H�W�K�R�G�����L�Q���Z�K�L�F�K���W�K�H���U�D�G�L�R���I�U�H��
�T�X�H�Q�F�\���V�L�J�Q�D�O���L�V���D���V�W�U�L�Q�J���R�I���S�X�O�V�H�V���D�Q�G���P�H�D�V�X�U�H�P�H�Q�W�V���D�U�H���W�D�N�H�Q���L�P�P�H�G�L�D�W�H�O�\���D�I�W�H�U���W�K�H���S�X�O�V�H���L�V���W�X�U�Q�H�G���R�I�I��
�D�V���D���I�X�Q�F�W�L�R�Q���R�I���W�L�P�H�����7�K�H���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���G�H�S�W�K���E�H�F�R�P�H�V���D���I�X�Q�F�W�L�R�Q���R�I���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���S�X�O�V�H�V���D�Q�G��
�G�H�F�D�\���U�D�W�H���E�D�V�H�G���R�Q���J�U�R�X�Q�G���F�R�Q�G�X�F�W�L�Y�L�W�\�����/�D�Q�J�H���D�Q�G���6�H�L�G�H�O�������������������'�H�V�L�U�H�G���L�Q�Y�H�V�W�L�J�D�W�L�R�Q���G�H�S�W�K���D�Q�G���O�H�Y�H�O���R�I��
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interference to the end of the cultural interference. The cultural interference was particularly evident at Sioux 
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study area.
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Table 1. Lithologic log of example well in figure 1 (well number 
R3–38–89), Big Sioux aquifer, South Dakota.

Depth, in meters Lithology description

�������±������ Topsoil, black.

�������±������ �6�D�Q�G�����¿���Q�H��

�������±�������� �&�O�D�\�����E�U�R�Z�Q�����V�D�Q�G�\�����S�H�E�E�O�\�����W�L�O�O����

���������±�������� �&�O�D�\�����J�U�D�\�����V�D�Q�G�\�����S�H�E�E�O�\�����W�L�O�O����

���������±�������� �4�X�D�U�W�]�L�W�H�����R�Q�O�\���I�H�Z���F�H�Q�W�L�P�H�W�H�U�V���S�H�Q�H�W�U�D�W�H�G��

Prepared in cooperation with the 
City of Sioux Falls, South Dakota

Bottom of Big Sioux aquifer elevation, in meters 
above Geodetic Reference System 1980

408 to 414

415 to 420

421 to 426

427 to 432

433 to 438

439 to 444

445 to 450

451 to 457

EXPLANATION

-9
6°

46
'

-9
6°

44
'

-9
6°

42
'

43°48'

43°46'

43°44'

43°42'

43°40'

43°38'

43°36'

0 0.75 1.5MILES

0 1.5 3 KILOMETERS

R. 49 W.R. 50 W.

T. 101 N.
T. 102 N.

T. 103 N.

T. 103 N.
T. 104 N.

T. 102 N.

A

Base modified from the Bureau of Land Management 
Geographic Coordinate Data Base coordinate data
Albers Equal-Area Conic projection

EXPLANATION

Big Sioux aquifer thickness, in meters

0 to 4

5 to 8

9 to 12

13 to 16

17 to 20

21 to 23

24 to 27

28 to 31

-9
6°

46
'

-9
6°

44
'

-9
6°

42
'

0 1.5 3 KILOMETERS

0 0.75 1.5 MILES

43°44'

43°42'

43°40'

43°38'

43°36'

43°44'

43°42'

43°40'

43°38'

43°36'

43°46'

43°48'

R. 49 W.R. 50 W.

T. 101 N.
T. 102 N.

T. 102 N.
T. 103 N.

T. 103 N.
T. 104 N.

B

Base modified from the Bureau of Land Management 
Geographic Coordinate Data Base coordinate data
Albers Equal-Area Conic projection

Figure 3. Delineated elevation and thickness of the Big Sioux aquifer, South Dakota. A, elevation of the bottom of the Big Sioux aquifer. B, thickness of the Big Sioux aquifer.
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Figure 4. Delineated elevation and depth to the top of Sioux Quartzite, South Dakota. A, elevation of the top of Sioux Quartzite. B, depth to top of Sioux Quartzite.
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